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1. Introduction. -It has been realized long ago that large gap semiconductors are very difficult to obtain with the desired conductivity, most of them being available with only one type of conductivity, even when large amounts of impurities are introduced in attempts to obtain the opposite type. This selfcompensation is common to all large gap materials (Eg &#x3E; 2 eV) and has been extensively studied in particular in the highly ionic alkali halides and in the partly covalent II-VI. In what follows, we will largely use specific results from studies on ZnTe, a II-VI compound with Eg = 2.394 eV at 4.2 K and accordingly write chemical equations referring to this particular material for the sake of definiteness, although it should be understood that the basic defect chemistry mechanisms are similar in all compounds. 2 . The classical self-compensation theory. -Most of the current understanding derives from work initiated by Krôger and coworkers [1, 2] (1) leads to an exponent -1/4 instead of -1/3 in the hole density as a function of pZn. The difference is small and difficult to ascertain experimentally, so that it is very difficult to discriminate on the basis of electrical measurements alone between the models' based on equation (1) (2) inoperative by decreasing the total amount of available Cu below the solubility limit in Zn-rich conditions (i.e. minimum Cu solubility and maximum Al solubility).
The above discussion bears on neutral species only. It is clear that the Fermi level position will also influence the total amount of impurities in solution, including the ionized species. The discussion will be directly applicable if two conditions are met simultaneously :
1) The donor and acceptor levels involved are both shallow, thus at almost equal distances from the midgap and intrinsic Fermi level. 1 2) The net doping is below n; at the effective quenching temperature.
If these conditions are not satisfied, corrective factors have to be applied. These can be derived from the classical models. The condition 2 is the main problem in the control of doping since the correction factor eventually generated is always in the direction of making self-compensation more efficient and since the value of n; is a strongly decreasing function of energy gap.
Recently Bhargava et al. [8] and Neumark [9] 
